9 a conductive trace that extends outside the insulative housing and is electrically 

1 0 connected to the pad inside the insulative housing. 



el 



1 6. (Amended) The device of claim 1, wherein the second housing portion is recessed 

2 relative to the peripheral ledge. 



1 9. (Amended) The device of claim 1, wherein the device is devoid of an electrical 

conductor that extends through opposing surfaces of the second housing portion. 



1 11. (Amended) An optoelectronic semiconductor package device, comprising: 

2 a semiconductor chip that includes an upper surface, a lower surface and outer side 

3 surfaces between the upper and lower surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conductive pad; 

5 an insulative housing that includes a first single-piece non-transparent insulative housing 

6 portion that contacts the lower surface and the side surfaces and is spaced from the upper surface 

7 and a second transparent insulative housing portion that contacts the first housing portion and the 

8 light sensitive cell and is spaced from the lower surface; and 

9 a conductive trace that extends through an opening in the first housing portion, extends 

1 0 outside the insulative housing and is electrically connected to the pad inside the insulative 

11 housing. 



1 12. (Amended) The device of claim 11, wherein the second housing portion includes 

2 first and second opposing surfaces, the first surface contacts the light sensitive cell and is spaced 

3 from the conductive trace, and the second surface faces away from the chip and is exposed. 

1 13. (Amended) The device of claim 12, wherein the first housing portion includes a 

2 peripheral ledge, and the second housing portion is located within the peripheral ledge. 



1 jj) 15 (Amended) The device of claim 11, wherein the first housing portion is a transfer 

2 molded material, and the second housing portion is a cured polymeric material. 
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1 17. (Amended) The device of claim 11, wherein the first housing portion is a transfer 

2 molded material that includes a peripheral ledge, and the second housing portion is a cured 

3 polymeric material that is located within the peripheral ledge and includes a first surface that 

4 contacts the light sensitive cell and is spaced from the conductive trace and a second surface 

5 opposite the first surface that faces away from the chip and is exposed. 



0 



19. (Amended) The device of claim 11, wherein the device is devoid of an electrical 
conductor that extends through opposing surfaces of the second housing portion. 




21. (Amended) An omoelectronic semiconductor package device, comprising: 
a semiconductor chij/that includes an upper surface, a lower surface and four outer side 
^3 'surfaces between the upper and lower surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conductive pad; 

5 an insulative ifousing that includes a top surface, a bottom surface and uncurved 

6 peripheral side surfaces between the top and bottom surfaces, wherein the insulative housing 

7 further includesinrst and second insulative housing portions, the first housing portion is a single- 

8 piece that prides the bottom surface and is non-transparent, and the second housing portion 

9 contacts thempper surface, provides at least a portion of the top surface and is transparent; and 

10 ^conductive trace that extends outside the insulative housing and is electrically 

11 connected to the pad inside the insulative housing. 



1 / 25. (Amended) The device of claim 21, wherein the first housing portion is a transfer 

2 molded material, and the second housing portion is a cured polymeric material. 



1 27. (Amended) The device of claim 21, wherein the light sensitive cell contacts a major 

2 surface of the second housing portion that faces towards and is parallel to the upper surface. 



L l 29. (Amended) The device of claim 21, wherein the device is devoid of an electrical 

conductor that extends through opposing surfaces of the second housing portion. 
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31. (Amended) An optoelectronic semiconductor packag^fievice, comprising: 
a semiconductor chip that includes an upper surface, a kfwer surface and four outer side 

surfaces between the upper and lower surfaces, wherein th^apper surface includes a light 
sensitive cell and a conductive pad; 

an insulative housing that includes a top surfa^B, a bottom surface and peripheral side 
surfaces between the top and bottom surfaces, whejrein the insulative housing further includes 
first and second insulative housing portions, th^nrst housing portion is a single-piece that 
provides the bottom surface, the peripheral sip surfaces and a peripheral portion of the top 
surface, contacts the lower surface and the^mter side surfaces, is spaced from the light sensitive 
cell and is non-transparent, and the secoffa housing portion is a single-piece or double-piece that 
provides a central portion of the top surface within the peripheral portion of the top surface, 
contacts the first housing portion, Jne light sensitive cell and the conductive trace, is spaced from 
the lower surface, is transparenjrand is exposed; and 

a conductive trace th^ft extends outside the insulative housing and is electrically 
connected to the pad insi^fe the insulative housing. 

32. (Amended) The device of claim 31, wherein the second housing portion includes 
first and second opposing surfaces, the first surface faces towards the chip and contacts the light 
sensitive cell and is spaced from the conductive trace, and the second surface faces away from 
the chip and provides the central portion of the top surface and is exposed. 



3 
4 
5 
6 



37. (Amended) The device of claim 3 1 , wherein the first housing portion is a transfer 
molded material that includes a peripheral ledge, and the second housing portion is a cured 
polymeric material that is located within the peripheral ledge and includes a first surface that 
faces towards the chip and contacts the light sensitive cell and is spaced from the conductive 
trace and a second surface opposite the first surface that faces away from the chip and provides 
the central portion of the top surface and is exposed. 
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1 39. (Amended) The device of claim 31, wherein the device is devoid of an electrical 

^)^2 conductor that extends through opposing surfaces of the second housing portion. 

1 41. (Amended) An optoelectronic semiconductor package device, comprising: 

2 a semiconductor chip that includes an upper surface and a lower surface, wherein the 

3 upper surface includes a light sensitive cell and a conductive pad; 

4 an insulative housing that includes a top surface, a bottom surface and a peripheral side 

5 surface between the top and bottom surfaces, wherein the insulative housing further includes a 

6 first insulative housing portion that covers the lower surface and is non-transparent and a second 
insulative housing portion that covers the light sensitive cell and is transparent; and 

8 a conductive trace that protrudes laterally from and extends through the side surface and 

9 is electrically connected to the pad, wherein the conductive trace includes a recessed portion that 

1 0 extends into the insulative housing and is spaced from the top and bottom surfaces and a non- 

1 1 recessed portion that extends outside the insulative housing and is adjacent to the recessed 

12 portion and the top surface. 



1 45. (Amended) The device of claim 41, wherein the first housing portion is a transfer 

2 molded material, and the second housing portion is a cured polymeric material. 



1/ 47. (Amended) The device of claim 41, wherein the light sensitive cell contacts a major 

2 surface of the second housing portion that faces towards and is parallel to the upper surface. 



49. (Amended) The device of claim 41, wherein the device is devoid of an electrical 
conductor that extends through opposing surfaces of the second housing portion. 



51. (Amended) An optoelectronic semiconductor package device, comprising: 
a semiconductor chip that includes an upper surface and a lower surface, wherein the 

3 upper surface includes a light sensitive cell and a conductive pad; 

4 an insulative housing that includes a top surface, a bottom surface and a peripheral side 

5 surface between the top and bottom surfaces, wherein the insulative housing further includes a 
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6 first single-piece housing portion that contacts the lower surface and is spaced from the light 

7 sensitive cell and a second single-piece housing portion that contacts the first housing portion 

8 and the conductive trace and is transparent, the first housing portion alone provides the bottom 

9 surface, and the first and second housing portions in combination provide the top surface; and 

10 a conductive trace that protrudes laterally from and extends through the side surface and 

11 is electrically connected to the pad, wherein the conductive trace includes a recessed portion that 

12 extends into the insulative housing and is spaced from the top and bottom surfaces and a non- 
13 recessed portion that extends outside the insulative housing and is adjacent to the recessed 

14 portion and contacts the insulative housing, wherein the recessed and non-recessed portions each 

15 include four outer surfaces, three of the outer surfaces of the recessed and non-recessed portions 

1 6 that do not face in the same direction as the top surface are coplanar with one another where the 
^ 17 recessed and non-recessed portions are adjacent to one another, and one of the outer surfaces of 

1 8 the recessed and non-recessed portions that face in the same direction as the top surface are not 

1 9 coplanar with one another where the recessed and non-recessed portions are adjacent to one 
2 0 another. 

1 52. (Amended) The device of claim 51, wherein the second housing portion includes 

2 first and second opposing surfaces, the first surface contacts the light sensitive cell and is spaced 

3 from the conductive trace, and the second surface faces away from the chip and is exposed. 



0* 



1 57. (Amended) The device of claim 51, wherein the first housing portion is a transfer 

molded material that includes a peripheral ledge, and the second housing portion is a polymeric 

3 material that is located within the peripheral ledge and includes a first surface that contacts the 

4 light sensitive cell and is spaced from the conductive trace and a second surface opposite the first 

5 surface that faces away from the chip and is exposed. 



0 



59. (Amended) The device of claim 51, wherein the device is devoid of an electrical 
conductor that extends through opposing surfaces of the second housing portion. 
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Add the following claims: 



61. An optoelectronic semiconductor package device, comprising: 
a semiconductor chip thatincludes an upper surface, a lower surface and outer side 

surfaces between the upper andnower surfaces, wherein the upper surface includes a light 
sensitive cell and a conductive pad; 

an insulative housing that includes a first single-piece non-transparent insulative housing 
portion that covers th/lower surface and the side surfaces and is spaced from the light sensitive 
cell and a second tjEtnsparent insulative housing portion that contacts the first housing portion 
and the light sepitive cell, is spaced from the lower surface and is exposed; and 

a conmictive trace that extends through an opening in the first housing portion, extends 
outside the insulative housing and is electrically connected to the pad inside the insulative 
housuj^g. 

62. The device of claim 61, wherein the first housing portion contacts the lower 
surface and the side surfaces. 

63. The device of claim 61 , wherein the first housing portion includes a peripheral 
ledge, and the second housing portion is located within and recessed relative to the peripheral 
ledge. 

64. The device of claim 61 , wherein the conductive trace includes a recessed portion 
and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 
recessed portion extends outside the insulative housing, surfaces of the recessed and non- 
recessed portions that face in the same direction as the lower surface are coplanar with one 
another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 
recessed and non-recessed portions that face in the same direction as the upper surface are not 
coplanar with one another where the recessed and non-recessed portions are adjacent to one 
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8 another, and the opening includes sidewalls that contact and span 360 degrees around the 

9 recessed portion. 



1 65. The device of claim 61, wherein the device is devoid of wire bonds, TAB leads 

2 and solder joints. 

66. An optoelectronic semiconductor package device, comprising: 

2 a semiconductor cmp that includes an upper surface, a lower surface and outer side 

3 surfaces between the unper and lower surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conductive pad; 

5 an insulatwe housing that includes a first single-piece non-transparent insulative housing 
i 6 portion that c<^rers the lower surface and the side surfaces and is spaced from the light sensitive 

TV cell and a second transparent insulative housing portion that contacts the first housing portion 

8 and the tight sensitive cell, is spaced from the lower surface and is exposed; and 

9 Xa conductive trace that extends through an opening in the first housing portion, extends 

10 outride the insulative housing, is bent outside the insulative housing and is electrically connected 

1 1 tp the pad inside the insulative housing. 

1 67. The device of claim 66, wherein the first housing portion contacts the lower 

2 surface and the side surfaces. 



1 68. The device of claim 66, wherein the first housing portion includes a peripheral 

2 ledge, and the second housing portion is located within and recessed relative to the peripheral 

3 ledge. 



1 69. The device of claim 66, wherein the conductive trace includes a recessed portion 

2 and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 

3 recessed portion extends outside the insulative housing, surfaces of the recessed and non- 

4 recessed portions that face in the same direction as the lower surface are coplanar with one 

5 another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 
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recessed and non-recessed portions that face in the same direction as the upper surface are not 
coplanar with one another where the recessed and non-recessed portions are adjacent to one 
another, and the opening includes sidewalls that contact and span 360 degrees around the 
recessed portion. 

70. The device of claim 66, wherein the device is devoid of wire bonds, TAB leads 
and solder joints. 

71. An optoelectronic semiconductor package device, comprising: 

a semiconductor chip that includes an upper surface, a lower surface and outer side 
surfaces between the upper and lower surfaces, wherein the upper surface includes a light 
sensitive cell and a conductive pad; 

an insulative housing that includes a first single-piece non-transparent insulative housing 
portion that covers the lower surface and the side surfaces and is spaced from the light sensitive 
cell and a second transparent insulative housing portion that contacts the first housing portion 
and the light sensitive cell, is spaced from the lower surface and is exposed; and 

a conductive trace that extends through an opening in the first housing portion, extends 
outside the insulative housing, does not contact an insulative material outside the first housing 
portion and is electrically connected to the pad inside the insulative housing. 

72. The device of claim 71, wherein the first housing portion contacts the lower 
surface and the side surfaces. 

73. The device of claim 71, wherein the first housing portion includes a peripheral 
ledge, and the second housing portion is located within and recessed relative to the peripheral 
ledge. 

74. The device of claim 71, wherein the conductive trace includes a recessed portion 
and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 
recessed portion extends outside the insulative housing, surfaces of the recessed and non- 
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4 recessed portions that face in the same direction as the lower surface are coplanar with one 

5 another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 

6 recessed and non-recessed portions that face in the same direction as the upper surface are not 

7 coplanar with one another where the recessed and non-recessed portions are adjacent to one 

8 another, and the opening includes sidewalls that contact and span 360 degrees around the 
9^^recfe^sed portion. 

The device of claim 71/vherein the device is devoid of wire bonds, TAB leads 
2 ^^tnd^solder joints. Jr 

1 \ 76. An optoelectronics semiconductor package device, comprising: 

2 a semiconductor chipinat includes an upper surface, a lower surface and outer side 
surfaces between the uppenrand lower surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conductive pad; 

5 an insulative Jpusing that includes a first single-piece non-transparent insulative housing 

6 portion that covers^the lower surface and the side surfaces and is spaced from the light sensitive 

7 cell and a secomf transparent insulative housing portion that contacts the first housing portion 

8 and the light^ensitive cell, is spaced from the lower surface and is exposed; and 

9 a conductive trace that extends through an opening in the first housing portion, extends 

1 0 outsideine insulative housing and is electrically connected to the pad inside the insulative 

1 1 housing, wherein the conductive trace includes a plated metal trace that extends across one of the 

12 surfaces and does not extend outside the insulative housing. 

1 77. The device of claim 76, wherein the first housing portion contacts the lower 

2 surface and the side surfaces. 

1 78. The device of claim 76, wherein the first housing portion includes a peripheral 

2 ledge, and the second housing portion is located within and recessed relative to the peripheral 

3 ledge. 
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79. The device of claim 76, wherein the conductive trace includes a recessed portion 
and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 
recessed portion extends outside the insulative housing, surfaces of the recessed and non- 
recessed portions that face in the same direction as the lower surface are coplanar with one 
another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 
recessed and non-recessed portions that face in the same direction as the upper surface are not 
coplanar with one another where the recessed and non-recessed portions are adjacent to one 
another, and the opening includes sidewalls that contact and span 360 degrees around the 
recessed portion. 

80. The device of claim 76, wherein the device is devoid of wire bonds, TAB leads 
and solder joints. 

An optoelectronic semiconductor package device, comprising: 
a semiconductor chip that includes an upper surface, a lower surface and outer side 
Surfaces between th/upper and lower surfaces, wherein the upper surface includes a light 
sensitive cell and /conductive pad; 

an insuMve housing that includes a first single-piece non-transparent insulative housing 
portion that copers the lower surface and the side surfaces and is spaced from the light sensitive 
cell and a sepnd transparent insulative housing portion that contacts the first housing portion 
and the lieat sensitive cell, is spaced from the lower surface and is exposed; and 

aieonductive trace that extends through an opening in the first housing portion, extends 
outsid^the insulative housing and is electrically connected to the pad inside the insulative 
housing, wherein the conductive trace includes a plated metal trace that contacts the first and 
second housing portions, extends across one of the side surfaces and does not extend outside the 
insulative housing. 

82. The device of claim 8 1 , wherein the first housing portion contacts the lower 
surface and the side surfaces. 
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83. The device of claim 81, wherein the first housing portion includes a peripheral 
ledge, and the second housing portion is located within and recessed relative to the peripheral 
ledge. 



84. The device of claim 81, wherein the conductive trace includes a recessed portion 
and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 
recessed portion extends outside the insulative housing, surfaces of the recessed and non- 
recessed portions that face in the same direction as the lower surface are coplanar with one 
another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 
recessed and non-recessed portions that face in the same direction as the upper surface are not 
coplanar with one another where the recessed and non-recessed portions are adjacent to one 
another, and the opening includes sidewalls that contact and span 360 degrees around the 
recessed portion. 



85. The device of claim 81, wherein the device is devoid of wire bonds, TAB leads 
and solder joints. 

86. An optoelectronic Semiconductor package device, comprising: 
a semiconductor chip that includes an upper surface, a lower surface and outer side 

ifarfaces between the upper and lower surfaces, wherein the upper surface includes a light 
sensitive cell and a conductive pad; 

an insulative housing that includes a first single-piece non-transparent insulative housing 
portion that covers Jne lower surface and the side surfaces and is spaced from the light sensitive 
cell and a secondftransparent insulative housing portion that contacts the first housing portion 
and the light ajensitive cell, is spaced from the lower surface and is exposed; and 

a conductive trace that extends through an opening in the first housing portion, extends 
outside tip insulative housing and is electrically connected to the pad inside the insulative 
housin/ wherein the conductive trace includes a plated metal trace that contacts the first and 
secoip housing portions, overlaps the pad, extends across one of the side surfaces and does not 
extend outside the insulative housing. 
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87. The device of claim 86, wherein the first housing portion contacts the lower 
surface and the side surfaces. 



1 88. The device of claim 86, wherein the first housing portion includes a peripheral 

2 ledge, and the second housing portion is located within and recessed relative to the peripheral 

3 ledge. 



1 89. The device of claim 86, wherein the conductive trace includes a recessed portion 

2 and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 

3 recessed portion extends outside the insulative housing, surfaces of the recessed and non- 

4 recessed portions that face in the same direction as the lower surface are coplanar with one 

5 another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 

6 recessed and non-recessed portions that face in the same direction as the upper surface are not 

7 coplanar with one another where the recessed and non-recessed portions are adjacent to one 

8 another, and the opening includes sidewalls that contact and span 360 degrees around the 
recessed portion. 



1 90. The device of claim 86, wherein the device is devoid of wire bonds, TAB leads 

2 and solder joints. 



91. An optoelectronic semiconductor package device, comprising: 
a semiconductor c/p that includes an upper surface, a lower surface and four outer side 

3 / surfaces between the unper and lower surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conductive pad; 

5 an insulatiwhousing that includes a top surface, a bottom surface and peripheral side 

6 surfaces betweeimhe top and bottom surfaces, wherein the insulative housing further includes 

7 first and secoira insulative housing portions, the first housing portion is a single-piece that covers 

8 the lower siMace and the outer side surfaces and provides the bottom surface, the peripheral side 

9 surfaces ajrcl a peripheral portion of the top surface and is non-transparent, the second housing 
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portion contactsithe first housing portion and the light sensitive cell, provides a central portion of 
the top surfacepvithin the peripheral portion of the top surface and is transparent, and the top 
surface is exipsed; and 

a conductive trace that extends outside the insulative housing and is electrically 
connectedfto the pad inside the insulative housing. 

^92. The device of claim 91, wherein the first housing portion contacts the lower 
surface and the outer side surfaces. 

93. The device of claim 9 1 , wherein the conductive trace extends through an opening 
in one of the peripheral side surfaces. 

94. The device of claim 91, wherein the conductive trace includes a recessed portion 
and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 
recessed portion extends outside the insulative housing, surfaces of the recessed and non- 
recessed portions that face in the same direction as the lower surface are coplanar with one 
another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 
recessed and non-recessed portions that face in the same direction as the upper surface are not 
coplanar with one another where the recessed and non-recessed portions are adjacent to one 
another, and the first housing portion includes sidewalls that contact and span 360 degrees 
around the recessed portion. 

95. The device of claim 91, wherein the device is devoid of wire bonds, TAB leads 
and solder joints. 

96. An optoelectronic semiconductor package device, comprising: 
a semicotffiuctor chip that includes an upper surface, a lower surface and four outer side 

surfaces between the upper and lower surfaces, wherein the upper surface includes a light 
sensitive ceUrand a conductive pad; 
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an insulative housing tjfat includes a top surface, a bottom surface and peripheral side 
surfaces between the top and bottom surfaces, wherein the insulative housing further includes 
first and second insulative hpusing portions, the first housing portion is a single-piece that covers 
the lower surface and the miter side surfaces and provides the bottom surface, the peripheral side 
surfaces and a peripheraJfportion of the top surface and is non-transparent, the second housing 
portion contacts the firp housing portion and the light sensitive cell, provides a central portion of 
the top surface withii/the peripheral portion of the top surface and is transparent, the first 
housing portion is exposed at the top surface, bottom surface and peripheral side surfaces, and 
the second housing portion is exposed at the top surface; and 

a conducive trace that extends outside the insulative housing and is electrically 
connected to tip pad inside the insulative housing. 

97. * The device of claim 96, wherein the first housing portion contacts the lower 
surface and the outer side surfaces. 

98. The device of claim 96, wherein the conductive trace extends through an opening 
in one of the peripheral side surfaces. 

99. The device of claim 96, wherein the conductive trace includes a recessed portion 
and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 
recessed portion extends outside the insulative housing, surfaces of the recessed and non- 
recessed portions that face in the same direction as the lower surface are coplanar with one 
another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 
recessed and non-recessed portions that face in the same direction as the upper surface are not 
coplanar with one another where the recessed and non-recessed portions are adjacent to one 
another, and the first housing portion includes sidewalls that contact and span 360 degrees 
around the recessed portion. 

100. The device of claim 96, wherein the device is devoid of wire bonds, TAB leads 
and solder joints. 
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101. An optoelectromc semiconductor package device, comprising: 
a semiconductor chi/ that includes an upper surface, a lower surface and four outer side 
surfaces between the uppef and lower surfaces, wherein the upper surface includes a light 
sensitive cell and a conductive pad; 

an insulative Musing that includes a top surface, a bottom surface and peripheral side 
surfaces between th^top and bottom surfaces, wherein the insulative housing further includes 
first and second initiative housing portions, the first housing portion is a single-piece that covers 
the lower surfacefand the outer side surfaces and provides the bottom surface, the peripheral side 
surfaces and a peripheral portion of the top surface and is non-transparent, the second housing 
portion contacts the first housing portion and the light sensitive cell, provides a central portion of 
the top surface within the peripheral portion of the top surface and is transparent, the central 
portion ofirthe top surface is recessed relative to the peripheral portion of the top surface, and the 
top surfjfce is exposed; and 

a conductive trace that extends outside the insulative housing and is electrically 
collected to the pad inside the insulative housing. 



1 1 02. The device of claim 101, wherein the first housing portion contacts the lower 

2 surface and the outer side surfaces. 



1 103. The device of claim 101, wherein the conductive trace extends through an 

2 opening in one of the peripheral side surfaces. 



1 104. The device of claim 101, wherein the conductive trace includes a recessed portion 

2 and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 

3 recessed portion extends outside the insulative housing, surfaces of the recessed and non- 

4 recessed portions that face in the same direction as the lower surface are coplanar with one 

5 another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 

6 recessed and non-recessed portions that face in the same direction as the upper surface are not 

7 coplanar with one another where the recessed and non-recessed portions are adjacent to one 
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another, and the first housing portion includes sidewalls that contact and span 360 degrees 
around the recessed portion. 

105. The device of claim 101, wherein the device is devoid of wire bonds, TAB leads 
qnd solder joints. 

ft 06. An optoelectronic a^miconductor package device, comprising: 
a semiconductor chip thm includes an upper surface, a lower surface and four outer side 
surfaces between the upper ami lower surfaces, wherein the upper surface includes a light 
sensitive cell and a conducive pad; 

an insulative housmg that includes a top surface, a bottom surface and peripheral side 
surfaces between the toi/and bottom surfaces, wherein the insulative housing further includes 
first and second insulapve housing portions, the first housing portion is a single-piece that covers 
the lower surface an/ the outer side surfaces and provides the bottom surface, the peripheral side 
surfaces and a peripheral portion of the top surface and is non-transparent, the second housing 
portion contacts tine first housing portion and the light sensitive cell, provides a central portion of 
the top surfacewithin the peripheral portion of the top surface and is transparent, the central 
portion of theftop surface is recessed relative to the peripheral portion of the top surface, the first 
housing poBtion is exposed at the top surface, bottom surface and peripheral side surfaces, and 
the secon/housing portion is exposed at the top surface; and 

afconductive trace that extends outside the insulative housing and is electrically 
conneofed to the pad inside the insulative housing. 

/ 107. The device of claim 106, wherein the first housing portion contacts the lower 
sunace and the outer side surfaces. 

108. The device of claim 106, wherein the conductive trace extends through an 
opening in one of the peripheral side surfaces. 
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1 109. The device of claim 106, wherein the conductive trace includes a recessed portion 

2 and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 

3 recessed portion extends outside the insulative housing, surfaces of the recessed and non- 

4 recessed portions that face in the same direction as the lower surface are coplanar with one 

5 another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 

6 recessed and non-recessed portions that face in the same direction as the upper surface are not 

7 coplanar with one another where the recessed and non-recessed portions are adjacent to one 

8 another, and the first housing portion includes sidewalls that contact and span 360 degrees 

9 around the recessed portion. 

1 110. The device of claim 106, wherein the device is devoid of wire bonds, TAB leads 

2 arid solder joints. 

yrD^rf¥*j\ 11. An optoelectronidsemiconductor package device, comprising: 

2^ CJyr a semiconductor chip tlmt includes an upper surface, a lower surface and four outer side 

3 surfaces between the upper am lower surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conductj&e pad; 

5 an insulative hourang that includes a top surface, a bottom surface and peripheral side 

6 surfaces between the top and bottom surfaces, wherein the insulative housing further includes 

7 first and second insulative housing portions, the first housing portion is a single-piece that covers 

8 the lower surface md the outer side surfaces and provides the bottom surface, the peripheral side 

9 surfaces and a pedpheral portion of the top surface and is non-transparent, the second housing 

1 0 portion contactsfthe first housing portion and the light sensitive cell, provides a central portion of 

11 the top surfacejfwithin the peripheral portion of the top surface and is transparent, and the top, 

12 bottom and deripheral side surfaces are exposed; and 

13 a conductive trace that extends outside the insulative housing, is located between the 

14 second housing portion and the chip inside the insulative housing, is spaced from the top surface 

15 and is electrically connected to the pad inside the insulative housing. 
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1 12. The device of claim 111, wherein the first housing portion contacts the lower 
surface and the outer side surfaces. 



1 113. The device of claim 111, wherein the conductive trace extends through an 

2 opening in one of the peripheral side surfaces. 

1 114. The device of claim 111, wherein the conductive trace includes a recessed portion 

2 and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 

3 recessed portion extends outside the insulative housing, surfaces of the recessed and non- 

4 recessed portions that face in the same direction as the lower surface are coplanar with one 

5 another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 

6 recessed and non-recessed portions that face in the same direction as the upper surface are not 

7 coplanar with one another where the recessed and non-recessed portions are adjacent to one 

8 another, and the first housing portion includes sidewalls that contact and span 360 degrees 

9 around the recessed portion. 



115. The device of claim 111, wherein the device is devoid of wire bonds, TAB leads 
d solder joints. 




1 QJi^^^ 16. An optoelectronic semiconductor package device, comprising: 

2 a semiconductor chip thatoncludes an upper surface, a lower surface and four outer side 

3 surfaces between the upper and/ower surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conductiv/pad; 

5 an insulative housinj/that includes a top surface, a bottom surface and peripheral side 

6 surfaces between the top ami bottom surfaces, wherein the insulative housing further includes 

7 first and second insulative housing portions, the first housing portion is a single-piece that covers 

8 the lower surface and ffle outer side surfaces and provides the bottom surface, the peripheral side 

9 surfaces and a peripheral portion of the top surface and is non-transparent, the second housing 

0 portion contacts th/ first housing portion and the light sensitive cell, provides a central portion of 
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the top surface within the peripheral portion of the top surface and is transparent, and the top,, 
bottom and peripheral sidp surfaces are exposed; and 

a conductive tape that extends outside the insulative housing, includes a top surface that 
faces away from the^chip and contacts the second housing portion inside the insulative housing, 
includes a bottonraurface that faces towards the chip and contacts the second housing portion 
inside the insujlative housing, is spaced from the top and bottom surfaces, extends through one of 
the peripheral side surfaces and is electrically connected to the pad inside the insulative housing. 

fil7. The device of claim 116, wherein the first housing portion contacts the lower 
surface and the outer side surfaces. 

118. The device of claim 116, wherein the conductive trace extends through an 
opening in one of the peripheral side surfaces. 

1 19. The device of claim 116, wherein the conductive trace includes a recessed portion 
and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 
recessed portion extends outside the insulative housing, surfaces of the recessed and non- 
recessed portions that face in the same direction as the lower surface are coplanar with one 
another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 
recessed and non-recessed portions that face in the same direction as the upper surface are not 
coplanar with one another where the recessed and non-recessed portions are adjacent to one 
another, and the first housing portion includes sidewalls that contact and span 360 degrees 
around the recessed portion. 



120. The device of claim 116, wherein the device is devoid of wire bonds, TAB leads 
and solder joints. 




toelectronic semiconductor package device, comprising: 
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2 a semiconductor chip that includes an upper surface, a lower surface and four outer side 

3 surfaces between the upper and lo^er surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conductive 
an insulative housing taat includes first and second insulative housing portions, wherein 

the first housing portion is a^ingle-piece that covers the lower surface and the outer side surfaces 

7 and includes a top surfacef a bottom surface, peripheral side surfaces between the top and bottom 

8 surfaces, a peripheral ldfge at the top surface, and inner side surfaces inside the peripheral ledge 

9 opposite the peripheral side surfaces that extend from the top surface towards the bottom surface 

10 and are spaced fromfthe bottom surface and is non-transparent, and the second housing portion is 

11 located within an^recessed relative to the peripheral ledge, contacts the light sensitive cell and is 

12 transparent; and 

13 a conductive trace that extends outside the insulative housing and is electrically 

14 connected t/ the pad inside the insulative housing. 



i L 



122. The device of claim 121, wherein the first housing portion contacts the lower 
surface and the outer side surfaces. 

1 123. The device of claim 121, wherein the conductive trace extends through an 

2 opening in one of the peripheral side surfaces. 

1 124. The device of claim 121 , wherein the conductive trace includes a recessed portion 

2 and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 

3 recessed portion extends outside the insulative housing, surfaces of the recessed and non- 

4 recessed portions that face in the same direction as the lower surface are coplanar with one 

5 another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 

6 recessed and non-recessed portions that face in the same direction as the upper surface are not 

7 coplanar with one another where the recessed and non-recessed portions are adjacent to one 

8 another, and the first housing portion includes sidewalls that contact and span 360 degrees 

9 around the recessed portion. 
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1 125. The device of claim 121, wherein the device is devoid of wire bonds, TAB leads 

2 and solder joints. 

1 fyjfi^^26. An optoelectronic ^miconductor package device, comprising: 

2 Q)for a semiconductor chip thdf includes an upper surface, a lower surface and four outer side 

3 Surfaces between the upper an/ lower surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conducti^ pad; 

5 an insulative housing that includes first and second insulative housing portions, wherein 

6 the first housing portion is/a single-piece that includes a top surface, a bottom surface, peripheral 

7 side surfaces between th/ top and bottom surfaces, a peripheral ledge at the top surface, and inner 

8 side surfaces inside theft)eripheral ledge opposite the peripheral side surfaces that extend from 

9 the top surface towams the bottom surface and are spaced from the bottom surface and is non- 

1 0 transparent, the sedond housing portion is located within and recessed relative to the peripheral 

11 ledge, contacts tip light sensitive cell and is transparent, the first housing portion is exposed at 

12 the top surfacefbottom surface and peripheral side surfaces, and the second housing portion is 

13 exposed at me top surface; and 

14 a ^onductive trace that extends outside the insulative housing and is electrically 

15 connected to the pad inside the insulative housing. 

<Vl * 127. The device of claim 126, wherein the first housing portion contacts the lower 

2 surface and the outer side surfaces. 

1 128. The device of claim 126, wherein the conductive trace extends through an 

2 opening in one of the peripheral side surfaces. 

1 129. The device of claim 126, wherein the conductive trace includes a recessed portion 

2 and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 

3 recessed portion extends outside the insulative housing, surfaces of the recessed and non- 

4 recessed portions that face in the same direction as the lower surface are coplanar with one 

5 another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 
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6 recessed and non-recessed portions that face in the same direction as the upper surface are not 

7 coplanar with one another where the recessed and non-recessed portions are adjacent to one 

8 another, and the first housing portion includes sidewalls that contact and span 360 degrees 

9 around the recessed portion. 



130. The device of claim 126, wherein the device is devoid of wire bonds, TAB leads 
d solder joints. 




r l 3 1 . An optoelectronic semiconductor package device, comprising: 
a semiconductor chip that h^cludes an upper surface, a lower surface and four outer side 

3 surfaces between the upper and b^ver surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conductive^ad; 

5 an insulative housing that includes first and second insulative housing portions, wherein 

6 the first housing portion j£ a single-piece that covers the lower surface and the outer side surfaces 

7 and includes a top surjace, a bottom surface, peripheral side surfaces between the top and bottom 

8 surfaces, a periphe^fledge at the top surface, and inner side surfaces inside the peripheral ledge 

9 opposite the perkmeral side surfaces that extend from the top surface towards the bottom surface 

10 and are spacedtfrom the bottom surface and is non-transparent, and the second housing portion is 

11 located withm and recessed relative to the peripheral ledge, contacts the light sensitive cell and 

12 the inneyide surfaces and is transparent; and 

13 A conductive trace that extends outside the insulative housing and is electrically 

14 connected to the pad inside the insulative housing. 

1 132. The device of claim 131, wherein the first housing portion contacts the lower 

2 surface and the outer side surfaces. 



1 133. The device of claim 131, wherein the conductive trace extends through an 

2 opening in one of the peripheral side surfaces. 
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1 1 34. The device of claim 131, wherein the conductive trace includes a recessed portion 

2 and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 

3 recessed portion extends outside the insulative housing, surfaces of the recessed and non- 

4 recessed portions that face in the same direction as the lower surface are coplanar with one 

5 another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 

6 recessed and non-recessed portions that face in the same direction as the upper surface are not 

7 coplanar with one another where the recessed and non-recessed portions are adjacent to one 

8 another, and the first housing portion includes sidewalls that contact and span 360 degrees 

9 around the recessed portion. 



135. The device of claim 131, wherein the device is devoid of wire bonds, TAB leads 
solder joints. 




56. An optoelectronic semiconductor package device, comprising: 
2^ ' "X a semiconductor chip thatfincludes an upper surface, a lower surface and four outer side 

3 ysurfaces between the upper andllower surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conducti^f pad; 

5 an insulative housing that includes first and second insulative housing portions, wherein 

6 the first housing portion ip a single-piece that covers the lower surface and the outer side surfaces 

7 and includes a top surface, a bottom surface, peripheral side surfaces between the top and bottom 

8 surfaces, a peripherallledge at the top surface, and inner side surfaces inside the peripheral ledge 

9 opposite the peripheral side surfaces that extend from the top surface towards the bottom surface 

10 and are spaced from the bottom surface and is non-transparent, the second housing portion is 

11 located within amd recessed relative to the peripheral ledge, contacts the light sensitive cell and 

12 the inner side ^urfaces and is transparent, the first housing portion is exposed at the top surface, 

13 bottom surface and peripheral side surfaces, and the second housing portion is exposed at the top 

14 surface; 

15 a dbnductive trace that extends outside the insulative housing and is electrically 

1 6 connected to the pad inside the insulative housing. 
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137. The device of claim 136, wherein the first housing portion contacts the lower 
surface and the outer side surfaces. 



1 138. The device of claim 136, wherein the conductive trace extends through an 

2 opening in one of the peripheral side surfaces. 

1 139. The device of claim 136, wherein the conductive trace includes a recessed portion 

2 and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 

3 recessed portion extends outside the insulative housing, surfaces of the recessed and non- 

4 recessed portions that face in the same direction as the lower surface are coplanar with one 

5 another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 

6 recessed and non-recessed portions that face in the same direction as the upper surface are not 

7 coplanar with one another where the recessed and non-recessed portions are adjacent to one 

8 another, and the first housing portion includes sidewalls that contact and span 360 degrees 

9 around the recessed portion. 




140. The device of claim 136, wherein the device is devoid of wire bonds, TAB leads 
and solder joints. 



)1 4 1 . An optoelectroniaf semiconductor package device, comprising: 

2 S? 1 * X a semiconductor chip tifat includes an upper surface, a lower surface and four outer side 

3 >£urfaces between the upper md lower surfaces, wherein the upper surface includes a light 

4 sensitive cell and a conductive pad; 

5 an insulative hoping that includes first and second insulative housing portions, wherein 

6 the first housing portion is a single-piece that covers the lower surface and the outer side surfaces 

7 and includes a top Jurface, a bottom surface, uncurved peripheral side surfaces between the top 

8 and bottom surfaps, a peripheral ledge at the top surface, and uncurved inner side surfaces inside 

9 the peripheral J^dge opposite the peripheral side surfaces that extend from the top surface 

10 towards the bottom surface and are spaced from the bottom surface and is non-transparent, and 
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11 the second hoiffiing portion is located within and recessed relative to the peripheral ledge, 
2 contacts the lilht sensitive cell and is transparent; and 

a conwictive trace that extends outside the insulative housing and is electrically 
14 connected to/the pad inside the insulative housing. 



1 142. The device of claim 141, wherein the first housing portion contacts the lower 

2 surface and the outer side surfaces. 

1 143. The device of claim 141, wherein the conductive trace extends through an 

2 opening in one of the peripheral side surfaces. 



144. The device of claim 141, wherein the conductive trace includes a recessed portion 

2 and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 

3 recessed portion extends outside the insulative housing, surfaces of the recessed and non- 

4 recessed portions that face in the same direction as the lower surface are coplanar with one 

5 another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 

6 recessed and non-recessed portions that face in the same direction as the upper surface are not 

7 coplanar with one another where the recessed and non-recessed portions are adjacent to one 

8 another, and the first housing portion includes sidewalls that contact and span 360 degrees 

9 around the recessed portion. 



1 145. The device of claim 141, wherein the device is devoid of wire bonds, TAB leads 

2 ^ and solder joints. 




16. An optoelectronic semiconductor package device, comprising: 
a semiconductor cmp that includes an upper surface, a lower surface and four outer side 
surfaces between the upder and lower surfaces, wherein the upper surface includes a light 
sensitive cell and a conductive pad; 

an insulative housing that includes first and second insulative housing portions, wherein 
the first housing portion is a single-piece that covers the lower surface and the outer side surfaces 
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and includes a top surface, a bottdfa surface, uncurved peripheral side surfaces between the top 
and bottom surfaces, a periphe^il ledge at the top surface, and uncurved inner side surfaces inside 
the peripheral ledge opposijjf the peripheral side surfaces that extend from the top surface 
towards the bottom surface and are spaced from the bottom surface and is non-transparent, the 
second housing portiop is located within and recessed relative to the peripheral ledge, contacts 
the light sensitive o^l and is transparent, the first housing portion is exposed at the top surface, 
bottom surface ^nd peripheral side surfaces, and the second housing portion is exposed at the top 
surface; and 

a conductive trace that extends outside the insulative housing and is electrically 
connectdi to the pad inside the insulative housing. 

147. The device of claim 146, wherein the first housing portion contacts the lower 
surface and the outer side surfaces. 



1 148. The device of claim 146, wherein the conductive trace extends through an 

2 opening in one of the peripheral side surfaces. 

1 149. The device of claim 146, wherein the conductive trace includes a recessed portion 

2 and a non-recessed portion, the recessed portion extends into the insulative housing, the non- 

3 recessed portion extends outside the insulative housing, surfaces of the recessed and non- 

4 recessed portions that face in the same direction as the lower surface are coplanar with one 

5 another where the recessed and non-recessed portions are adjacent to one another, surfaces of the 

6 recessed and non-recessed portions that face in the same direction as the upper surface are not 

7 coplanar with one another where the recessed and non-recessed portions are adjacent to one 

8 another, and the first housing portion includes sidewalls that contact and span 360 degrees 

9 around the recessed portion. 

1 150. The device of claim 146, wherein the device is devoid of wire bonds, TAB leads 

2 and solder joints. 
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